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(57)Abstract: 

PURPOSE: To form a bonding surface of a bump electrode as flat as 
possible and to reduce an irregularity in a height of a bump in a capillary of 
a bump manufacturing apparatus, a method for manufacturing the bump 
thereby and a semiconductor device thereby. 
CONSTITUTION: A first bonding for pressing a ball 4a of an end of a 
bonding wire 4 to a pad 2a of a semiconductor chip 2 is conducted by using 
a capillary 1 having a circular hole 1a in which the wire is inserted in an 
axial center in such a manner that the shape of its end face is an elliptical 
shape having a long axis X and a short axis Y. Further, the semiconductor 
chip having a bump electrode which has a flat bonding surface, is 
manufactured by a method for manufacturing a bump, comprising a second 
bonding to be conducted at a position deviated in a long axial direction 
while applying a vibration from the position of the first bonding, and cutting 
it from the wire 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a bonding wire (4) to an axial center. Capillary characterized by being the ellipse form where have the 
circular hole (la) to insert in and the configuration of an apical surface has a major axis and a minor axis. 
[Claim 2] capillary (1) according to claim 1 using - bonding wire (4) the ball (4a) at a tip - semiconductor chip (2) the 
location which shifted the 2nd bonding in the direction of a major axis further while adding vibration from the location 
of the 1st bonding after performing the 1st bonding stuck to a pad (2a) by pressure - carrying out - bonding wire (4) 
from — the bump manufacture approach characterized by cutting. 

[Claim 3] Bump electrode which has the flat plane of composition manufactured by the bump manufacture approach 
according to claim 2 (6) Semiconductor device characterized by having. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bump manufacture approach by the capillary of a bump 
manufacturing installation, and it, and the semiconductor device by it. 

[0002] In recent years, the need of the semiconductor device of BAMBU electrode loading is increasing increasingly 
with high integration of a semiconductor device, and high-density-assembly-izing. Therefore, it is requested that 
variation in bump height is lessened and the dependability of junction is raised to the bump electrode manufactured in a 
wafer process. 
[0003] 

[Description of the Prior Art] It is circular hole 1 la to which the conventional capillary 1 1 of a bump manufacturing 
installation inserts a bonding wire in an axial center as shown in the important section sectional side elevation and B-B 
view Fig. of drawing 5 . It has and the configuration of an apical surface is circular. 

[0004] In order to stick a ball to the pad of a semiconductor chip by pressure and to form a bump electrode Pad 12a 
currently arranged by the neighborhood edge of a semiconductor chip 12 as shown in the important section top view of 
d rawin g 6 The direction of a train In the oscillating direction X of the capillary 1 1 attached in the horn 13 of a bump 
manufacturing installation (illustration abbreviation), in parallel Or it is pad 12a about a capillary 1 1, without making it 
the physical relationship which intersects perpendicularly, fixing to a stage (illustration abbreviation), and rotating a 
stage (semiconductor chip). It moves to a core one by one, and is ball (true ball) 14a. It is stuck by pressure. That is, as 
shown in the important section sectional side elevation showing the order of a bonding process of drawin g 7 , it is (a) of 
drawing 7 . It sets to a Fig. and is ball 14a at the tip of a bonding wire 14 by the micro arc discharge of the torch 
electrode 15 first. It forms and is (b) of drawing. 7 . It sets to a Fig. and is target pad 12a as the 1st bonding. It is ball 14a 
to a core. It is stuck by pressure. Next, although the 2nd bonding is performed, this 2nd bonding is (c) of drawin g 7 . As 
shown in a Fig., it is the location which shifted the capillary 1 1 a little in the oscillating direction from the 1st bonding 
location, and ball 14a is cut from a bonding wire 14, adding vibration to a capillary 1 1, and it is (d) of drawing 7 . The 
bump electrode 16 shown in a Fig. was formed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in case a bonding wire is cut according to the manufacture 
approach of the bump electrode using such the above-mentioned capillary and it, it is (d) of drawin g 7 . It is 16a by the 
tail part to the bump electrode 16 as shown in a Fig. It remained in many cases and it had become the variation in bump 
height. Therefore, there was a problem that the variation in bonding strength or a bond resistance, a contact short circuit 
with the contiguity electrode by the failure by the tail, etc. arose, and stable junction could not be performed on the 
occasion of junction with the inner lead of TAB etc. 

[0006] It aims at offering the capillary which this invention can make the plane of composition of a bump electrode as 
flat as possible, and can lessen variation in bump height, the bump manufacture approach by it, and the semiconductor 
device by it in view of the above-mentioned trouble. 
[0007] 

[Means for Solving the Problem] In the bump manufacture approach according to the capillary of this invention, and it 
in order to attain the above-mentioned purpose, and the semiconductor device by it It has round shape hole la which 
inserts a bonding wire in an axial center as shown in the important section sectional side elevation and A-A view Fig. of 
drawing 1 . The capillary 1 of the ellipse form where the configuration of the apical surface has a major axis X and a 
minor axis Y is used. After performing the 1st bonding which sticks the ball at the tip of a bonding wire to the pad of a 
semiconductor chip by pressure, It constitutes so that the semiconductor device equipped with the bump electrode which 
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has a flat plane of composition by the bump manufacture approach which furthermore performs the 2nd bonding in the 
location shifted in the direction of a major axis while adding vibration from the location of the 1st bonding, and is cut 
from a bonding wire may be manufactured. 
[0008] 

[Function] Since the area in which the width of face of the direction of a major axis of a capillary apical surface 
increases, and only the part crushes a ball by making the apical surface configuration of a capillary elliptical [ with a 
major axis and a minor axis ] increases, After performing the 1 st bonding, a part for a tail part can be crushed by 
performing the 2nd bonding in the location shifted in the direction of a major axis while adding vibration from the 
location of the 1st bonding, the flat plane of composition of the tail remainder which is not almost can be formed, and 
variation in bump height can be lessened. 
[0009] 

[Example] Hereafter, the summary of this invention is explained to a detail based on the example shown in the drawing. 
The capillary 1 used for formation of a bump electrode is equipped with round shape hole la which inserts a bonding 
wire in an axial center as shown in drawing 1 , and it makes the configuration of the apical surface an ellipse form (or an 
ellipse is sufficient) with a major axis X and a minor axis Y. 

[0010] In order to manufacture a bump electrode, as shown in the important section top view of drawin g 2 , a 
semiconductor chip 2 is fixed to a stage (illustration abbreviation). The capillary 1 attached in the horn 3 makes in 
agreement the direction of major-axis X in the oscillating direction. The direction of major-axis X (the oscillating 
direction) and the direction of a train of pad 2a currently arranged by the neighborhood edge of a semiconductor chip 2 
are made to intersect perpendicularly, parallel translation of the capillary 1 is carried out in the direction of a train of pad 
2a one by one, and ball 4a at the tip of a bonding wire (gold streak) is stuck to the core of pad 2a by pressure. 
[001 1] It explains using the important section sectional side elevation showing the order of a bonding process of 
drawing.3 now in more detail, (a) of drawin g 3 As shown in a Fig., ball (true ball) 4a is first formed at the tip of a 
bonding wire 4 by the micro arc discharge at the torch electrode 5 of a bump manufacturing installation, and bonding 
wire 4 tip, and it is (b) of drawing 3 . As shown in a Fig., ball 4a is stuck to the core of target pad 2a by pressure as the 
1st bonding. 

[0012] Although the 2nd bonding is performed next, this 2nd bonding is (c) of drawi ng 3 . Ball 4a is cut from a bonding 
wire 4, being the location shifted a little in the direction of major-axis X from the 1st bonding location, and adding 
supersonic vibration to a capillary 1, as shown in a Fig., and it is (d) of drawin g 3 . The bump electrode 6 shown in a 
Fig. is formed. Furthermore, pad 2a of other sides also rotates a semiconductor chip 2 90 degrees one by one, sticks a 
ball by pressure at the same process, and forms a bump electrode. 

[0013] The approach of the above-mentioned explanation is effective when especially spacing of a pad is small, but 
when spacing of a pad is comparatively large, as shown in the important section top view of drawing 4 , the direction of 
major-axis X of a capillary 1 (the oscillating direction) and the direction of a train of pad 2a are fixed to 45 degrees for a 
semiconductor chip 2, and the bump electrode 6 is formed only by migration of a capillary 1, without rotating a 
semiconductor chip 2. 

[0014] Thus, since the width of face (area) of the direction of a major axis becomes large by using an elliptical (the 
shape of an ellipse) capillary as for the apical surface of a capillary, After the 1st bonding, move a capillary in the 
direction of a major axis from the location of the 1st bonding in the location of the 2nd bonding, and a part for a tail part 
is crushed by vibration in the meantime. The flat plane of composition of the tail remainder which is not almost can be 
formed in a ball, therefore variation in bump height can be lessened. 
[0015] 

[Effect of the Invention] As mentioned above, since according to this invention a flat plane of composition can be 
formed in a ball and variation in bump height can be lessened as explained in full detail, on the occasion of junction 
with the inner lead of TAB etc., bump junction which the variation in bonding strength or a bond resistance, a contact 
short circuit with the contiguity pad by the failure by the tail, etc. decreased, and was stabilized can be performed, and 
very useful effectiveness is demonstrated on the industry that a semiconductor device equipped with a bump electrode 
with high reliability can be offered. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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